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iffi-Rm i ] 'J>% <tt>. -?5<»m±ic<Bzmm<tva¥- 

*mfom t tm? s tmm t . mnmomi^mmitm 
ttmm. t ©eg ic&mznrcwmmm t ttm? 

mm t &mmzmk=?-<Dmm.-fimc 

a y yftft'f * >^>x fj y -» - 1 % M-t 5 7>cr§ffi 4> 

immm 3 ] mm^m^xj^/yimmmt^^yy^ 

•v - ti * -f if x a 7 5 - y a t? & § c t m t -r § 
m*ia2(cBEfflc©^a : o 

[000 1 ] 
[0 0 0 2] 

T*£<JW#£*lT£>t>, -T?fc:pn8^S£*:»m?ffl:a 

tt\ tt*(;:|li<?)iS^p n^-gfS*^«?fifc«tt5*Hc 
[0 0 0 3] t£*^ft<t#llIft!!<94'T% Jf«»Jfc*?g 
i/^o ixtl ^-->feifti:l£ (II) 

So iiil f8?£4HCF e2*/F e3\ F e (CN) 6 
4-/F e (CN) 6 3 -, I -/ I 2 - Br-/Br 2 , A-f 



« % ^2»#c7)«®^ifi{ilE{c^fmL«fe^BE*^i;So 

[0 0 0 4] ^<kS7C!^fS(CO^fc#2Sf*«fii©Sffi(C 
*u ±|ijg(*<D^> K^-v >y :/J£UK£>x*/l/ 

±5zfi l it ^mwvmmttT&icftte? zmmwc «t t> * 

ttSMtiSjciSiat ^OiBTcf*:^ 6 «^^r« -5 « ^{til7t?§ 
jKtc&JS«fil«:SLT^jaWfiifc*«Pf*:iaiTlHlK*tPS 

{fcMTcWuii^^cD^x^SWu^cDMtc^So 7t 
2 ) KftSrcHSti i: *«ftc4«<D 7 x ;U 5 ^{i i: ©Kti^: 
[0005] L*^Lft«<6. »{fc37ci£iK<D»{t*ja , ;& 

s t> ^ ^ * ^rs -k &M<ommc m<m*Bi£ 

-y 7°tO^T(t — ISfc/^y K^r-V v7tfiZ. 0 e V 
«T?e»M2. 0 e V tiT<0*»*t43t«^»<DI»tc 
S filmic J; D mm 4> L t^MH^ » S o P 
n - S i J47j<4'c07 , eB^-pa®(c^rgtt^:^{k!t% 
«K*JBfiRL, n-GaAs^n-CdSiitWKii 

if ^»SSK L^g^ L=fS^o fco ^iS»?©P«aja*j8i* 
tSftiilCs K4=+ e VW±*«f4lftO 

fUffl*^K.e.tlSA\ 3fiJK©kf— 5eV#i6{c 
$.SyfcPi7 l 6^?**J;<i2J:iK-rS(c{4^:?-r^So ^<D^c 

[0006] ^im^tmommmt^y f^> 7^ 
[0007] &mmmxvtkmmiiyt£>mtMm-3ifT t 
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fc 0 iMW^^^O^g^^<D$S^jgL. AHUM 

cooo8] c(D£?ic&mm&±mw.mte, ft-a-^ 

ffl£Oi@A;WM£:&-?fco SftcoAIWfSTH:, 

i: fb^Wi- S fc *6 (c , feUifc * ;!/ frt/Stffc 
£r L fccDtiFuj i h i ra e> CO :/T-&£ 0 $ £ fi n— 

f;i/^ts c t ic ct •? , -ycmffi.f?m&(DWimm<D i o 

f&JAktCfto/cC 9 7 7 ^(C^Naturefc^© L 

[0 0 0 9] WiOi^ic, ffi*©felRi8i8*HB«?lfi© 

?m(omm&mtemjzmtiitii&vt>xMK<D 1 %hcf l 
ffim* : mL<m*-$-erc wmt, mmzs 6 4 1 9 



- (aygisaf«:»-r«^?LHrt«©iiffiiaoiij^) «»s 
7 2 oicfciiTSo iico^ffi^^fBr^etjfcg+w-rsi:. 

tg<&fefRco?»± i.2xl 0 c m^icau 
[0010] cico^u-y •yi;i/--b;Ui:t»fq i tfti^Uit 

£ < f»iR LfrO^&^W^aAilfitf* L < 38vM» 
[0 0 1 1] y 1/7 ^xA&tt, feS^itiOft 

r u as^x - x 2 tr x ( 2 , 2 • -ee'jy 

)l>-4, 4' -itftJmirisU— h) R u (1 l)«0«!|ji^ 
iOo X(±C 1 -, C N — , SCN-TW. Ctie.»C 
OV^T«7 , 6. RlM3t©lR, WMft^Wfe «fcD*^gg{tS7cW 

vX- (->W->7^-F) -fcTX (2, 2' -IftfU 
^;l/-4, 4' -^/l/^S/U— h) Ru(II)(±, A 

[0 0 12] C©feiRiS«5»iJ<0Rl«Wt!»iRtt, &JKfr6 

®®«?©73lRltt^^*til Wt»»Wii6Tl«l/'»a 
Wli£^gB{cJ;t)«^gi^tT^ p ni^Ilftflt©! 
[0 0 13] ^U77x^-fr;i'©Ma7-yiK-7 

^tTffffilltLftfeOT'feS. ft!273«. SB^aSH^ 

Dif;b7'>^- , 7A£:3'>j{t#?gMi:Lfcfc©'t\ |- 
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[0 0 1 4] 7 i;b--b;L'Oa/jf / FMJI{±. 
S<D(i, ±{c*— ;M£IWItfi&ftT&S;fc4&-efcSo f 

< & < , < <DM-&mw*r?m Lxtnmnmm<D 

\zmftc J: 9 fc x y U v i ;b • -fe 
Coo l 5] ±^co^vic yi/'ryx;i/ • -t;KDW^. 

[oo i 6] ^(omm<Dm\km.t lt, iwpi 0-2 

9 0 0 2 1 -if^ffifctt. SHt^^Mcli^fefR^Sig; 
[0 0 17] Mt-. 1fP«l¥7 -2 4 9 7 9 O^fSfC 

[0018] m 3 i-m^<(D&mmmx^nm<Dmmj:m 

^-T^tiElT'feSo $fc-f> Xr->y:/3 0 Hc&t^T. 

# ^x& z<Dmwmmcmt?-it E(om\m^mw 

^^•rSo 2^T% Xf7 73 0 2(Ct5l/^T. 5 00 

°c®m(Di&mxmim¥m{*ttmf&-?2>o ?<Dm. x-r 

f#2-£So -X^X\ Xf773 0 4ic*3V^T, HOtf"? 

•y7^3 0 5{c*5i/-T, tf^SKfcitlh U fe^tg^ 

[0 0 19] El4«, BI3»c^*tlSJ:3^3l5073!* 
cox-r-y/3 0 3(c*5t,^Tt#Stlfc#|)fi{*©ffitS»Tffi0 
7?25So ^?tlTV^d:-9fc. jgBJW^XBfg 1 t0— 
7?<DSffii±tcj[Bfig?tXfcJlB^«13coaffi(C^L. $E 

fig^ti/cS!-ft:%i¥^(*^?@ 5 fciiiKfeiSt 7 

Tv^ 0 ?j^7smmcm^LfcMitm¥mi-m?z5 o 
0 rss-e/jp*^- 5 c i: tc <fc t> . mitw^m mi? m± 

ftT-igm&mzmft-rz c t # s^t*. it®fe^- 



*otu^ cote®, m&<D&mmm±P%m]&?- 

[0 0 2 0] 

[0021] 

SiBfc »^-r S C t (C J; t> ffi'&T* i* So 
[0 0 2 2] 

JSf& 5 ti^fem^ig^ Wf*tcfflit 2 it S O 

a^^»*^B^jgtc-rsiii:^-e^So ^fe-^offl 

[0 0 2 3] 0 1 tt^B^fc^S^fia^^cOlijgTJ 
ri^-TSfitiHT'fcSo Ei^:£tlT<^SJ:?fc. Xt7 
^1 0 Hc:fe^T. $ffli«atcJ;Sfisgfi#SMt^£ 
yMcDftmttft d „ ?«ffiit«a«Tf 27:-g¥ «J(Cltt0^^ 

So xf77i 0 2ic:fe^T, mMm^m.^ 

So Xf'^l 0 2<DWM®Mfnhs XT7/1 0 30 

[0024] mzit. *mn<D'mmmmc<k>?BiiZ\* 
x«« i <d— 73<Dm.m±icmf$\*fttcmwwm3<D$Lffi 

wmtm i 3A^^s4as 0 
[0025] i^&»9«^t^29i«!i? i i omm. 

RO*^g|5c0ia375{cffi^^tlSfeC0tJgfetlSo ^fe% 
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ic5um-£imfr~DwmMicttm-?%>c tic «t k>, mm? 

9t^feCi:6^<*!5> @nfc ftM^gl^ * ?# S 

[0026] *wMmicis^T&m-$4n2> rmwwm 
figsjEG i: (2) &mmmfcfc<D 2 etfBsje^ 6 * 5 „ 

[0 0 2 7] (l)&JB»ft«JJB/SKJ5tt0>J*fcr, *<0S 

TiF 6 2- + || 2 0 -» Ti0 2 ! + 6F~ + 411+ 
BO3- + 4F- + 6lh -» BF 4 - + 3II 2 0 
[0 0 2 8] (2)feJRfiJ#KJ5ttff!ia.t^ #©J5JSj£fC 

Ti0 2 -|. + RuL 2 (NCS) 2 -» T10 2 -RuL 2 (NCS) 2 

[0029] cn^<D^it±rmc7i<mm^-v'Ht>n 

§0 0>J*tf, ^.m^n^y{\M^t^uVy^^y<D 

«iD«ffi{CTi0 2 -RuL 2 (NCS) 2 (D «fc 3 fclSSSfesSfflJ^BHt 

[0 0 3 0] CcO(l)Sia*(2)cr)SJS(i— UStfK^ 10°C 
~ 8 0 "C, jff* L < tt 2 0 °C~ 6 0 lC©IEHl*J©iS&3* 

— nawfc i m?s~5 Bm<vfflmict>fc-z>Ti : Tt>nz>o 

fSi&KaW**UfKfSP^ttS<&3o -it LT, 3 
0t<0SJSSJKT«. til 5~3 0»lfflJMf!fc:Kie« t BB 
ft&Stu ti8 0R#ia$T?«tf— £©J«0BIfiT£«±fc: 

i&^o (l) 3£OSjST\ ^a-'fy^C^-ycox^^.y-y 
*—T'3b%*VmZfcfoi) v M z j-?Z>lc Lfc«*v\ rSlKtf 



re x^^yy^-tLTT^^^y^mm-r^m^ 
«, ~m(omrsmm-cK^mmcT?]y ~ - L.ttt$ x-r 

[00 3 1] SJ!8jk*Sf^H»TT3S«Sffifc:&iRfflfiF» 

[0 0 3 2] S*5»7», Sfi%SJS7j<}SjR*^5[0tH 
Lt(i, MS*. M®7K Iteks iB*ifi*fcif<£> 

[0033] m$mi&mx-wBgm*w&&. cvmm 

ag^ffitc^ ^ n fe^fi^f m\ m ¥m&mic u ztm 
ttft£#&£-rs<E>T?#$ u< for, kj»«4 i 

0-40 •CgfiOSiBXttt&i&T?. fflWllS 8 0 %~ 4 

o%@ja<o^B»+T'fT'9c:i:7bWSH/^ Sfe. rgjg 

fcov^Ti±, <a»wte«f^t?*4ffl**ss 8 o %<osssas 

£ft*7-Ttfr«?MB*HaK 4 0 T-fiTS^§C 
[0 0 3 4] *fgBJ§(Cfe^T. ^H/>oy>|t«J««tfc 

(cffi^^ti§fe©t?«^:<. ^J^.(±\ >77l/3^ 
/N^^^A. At-^A^ ^^-y. ^;y£7k ^ 

it, ^tcit^xjyxt)^ b*ffii%-r%>7zm<Dy)\s*u$% 
if tf^if ?>ti§o fcZWtcntbcoyjbXamfc* 

[0 0 3 5] Ttm^^fCfflV^ffim^^f^i: LT 
li. C d , Z n . In, P b . Mo, W, S b , B K 
Cu> Hg. TK Ag, Mn. Fe, V. Sn, Z 
r s Sr. G a . Si. C r (DMit^S^P, S r T i 
0 3 , CaTi 03<Dck^^n>rx*f h*t*JbW*L 
i/\ R u Sg{*^tf® & JR i: L T f^ffl L tz t # , R u SMf* 
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rat>, r u t mat- zyfr£>tz% &mmm±mmm 
Km&&m?&®&?zmvfa¥mfc<Dmm&. turn 

h'7'7A. ^*Vy>l*v?-$tyM(\V)-J-jVyL^ ^ 

y )V* a z ym. ( i v) v y * y y a , -\^+i- y ^ 
v)/^y «>a. ^yyjijrvf-zymw)-? y^-y 

[0 0 3 6] SfS^iitTtJ; DSJ^k^iWcjJfjilLT 
< %>>\tt>fy\\cM-< ^rytDytj^yiy-Y—t lxh. m 

C0 0 3 7] ^Bj^c&^T. ^®/ND / />'fb^rH 1 {*i: 

/\v?yim-<*y(oxfi'<y'y'T'-<Dmmte, smt 
ymzm^xmit^z yzmmi-zm-s- myy** 

n&jftcDrJlKtfO. 0 l ^z)V/ 1 0. l 5^e;l// 1 
<D^g£iiiSHT^t), ^S^ilS^O. l*rt//IJW± 

T-^n«\ ^t^-^^^Sffl^^sc^^T^^o rat, 
^-^yy^ami^<Dmm.ff o . i I t*& t> , * 

ym<ommtfo. 2^>i/ 1 x$>%mmmx\ mit^- 
$ yftwrn-t^z. li\ ±.mo)mmi-m?& 
cn%±M<vmmc&t>-£T=f'$yy>v*u®kw.t 

^zmitm^mimttim-tzm^ ri&u&iz 2 o°c 
[0038] ton %mm&mt itit t£*<D 

•5 temm&mtewms, rul 2 (h 2 o) 2 £ x?>^t-^ ? a 
- ->x - -^t t? t - tf y ^«xtt^f- y L.— h 

'7X(RiiL 3 X ■i'A-klXCRuLz), ;tX— 'i'A- b 

u x (OsL 3 ). *x~y l, - tr x (Osl 2 ) ^ -y xom^p 

i>" (^v-TV) -N, N-ex (2, 2' — tf tf U 

4,-4, 4' -v ? #;b*^->L'- h) 

f*. ;l/x-7A-HJX (2, 2' -IfXtfU^b- 

a, 4' -v^i/^v'U— h) , ;i7-=-yi±-yx- 

VT^T-\L7, (2, 2' -£Xfc"U *J)V- 4 , 4' - 
iPfj )\> if^ is U— h ) . SJS-f h7 (4-*;b^S/ 



iSyJk&m, h'J7i^M3!>l6I. fF77i- 

^fefg. v-r^^fe^ ^a->7'^>^fe«. *vy 
Ty^&m&ztfmifznzo 
[0039] mm&mwmmimmoifcfcjKfrzit^ 

[0040] «jS ; &7^?)ia£fre>mnfi\ ti^fe-^^ 

yicmMmn-£-&fcW!&£&t>ri?>o comnmzm 
4 iis;-ttft{c*5^^^i5t$(±2 5. 

9 %-efe§7b^. R u lUi 1 c m 3 afc 

l/(4/3xix (3x10-7)3) x (]_ 
0 . 2 5 9) x (741/6 . 02x10 23) =8 . 0 

Gmgt&Zo -73. mt^zycommzri-z-Jim 

T'3. 9g/c m3^T\ «^tt»ST(i^^[^(C© 
*K<t^^ &<DT\ Mltm ><D&mit 3 . 

9 x 0. 2 5 9= 1. 0 1 g/cm 3 ^^. t^T, 
JKffl«t«Ste «fc 3 R u «Mtt©®*JS#ffflti!8<fc** > l 
gS/ct), 7. 9 8mgi:«PT-?S, 
[0 0 4 1 ] *5EWlc«fc*)t«»J|f?tt % *58B^co?« 

M*?-l±§*1SiLT. iSB^ftttO^^X-^jKUV- 

mw&oy u*yy>iMm*mmt Lr&m? s c t«* 

T-?5o ^*<D73a«5 0 0°C<D«fc-3&;i&i&efc«fc3fal 

Wl t L T 7^ X -y * * E<D <fc -5 * X ~> 7;«« % 

WfiO^X-^^'J-^— */— hiS.Elc&^a— h L/c 
[0 0 4 2] iffilSMi: LT(i. IWb*tS7c*^5** 
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xiio-^i/r— "f A-r*xio, m^x-yon-m^ 

a-Y^XllD-a-f^Xll), t*fWK<< 
-W?yfiyfk<<*y, 7i'Jy7>tt-7iD>'7 
i?*W^tl5, f9*Tt*<, *<Dft!l©&fb3l7c& 
•[0 0 4 3] ifit3S7c^#S^M^e*§lllSK^?g« 

l t it7mmm'%.v--gmmm<vwn & ^ t * § #\ » 

mxi£, ~y~*=f-)Wj— K s^x^-;i/*— # 

;k x^-U>#— K 7n tf K 
T^L/V*— K tfyY-^-n?^ h>, x^ 
U>^/'j3-;U+j-;l/77-i'h, 1, 2-->Vh+>'X^ 
1, 3 -v ? ^-+y>'5>. fh7th'D77X 2 
-^f^-f^t ->*if;l/X-f/l/ftif 

S5U £fc, 2ffl3SW±^^LT^ffl-r§Ci:tT- 
f^o ££>tc N 7 5>^ -T 5 KJRSfcttx h Uil/JRJS 
ii^ * * fc tt-ST 7 -v iR^* if t. ffl 1/ > 

[0 0 4 4 ] 

[oo4 5] mmm \ 

^+J-^;u^-D9 L ^>^(iv)z:7'> ; e— 7A0. i 

-->' (^jfrS'TV) -N, N-k'X (2, 2' -Iftf'J 
>>VU-4, 4* -Z?*}A>#3ri/\s— V) tVf-— ^A(II) 

£1H*0. 3 5 Util// 1 £^fi?£-it/c7j<r§r«tc, 308* 
»^fr^-7Xatg(50mn x 50mm) ^Sifctc 3 
0 °CT- 2 0 BSIIBKJSS-ltfco aW«ffiO*tciij»fejR* 
ffilf LZ-cSEfb^^^illia? -eSfc St^WiSrRt^ 

ft!j57i«7xi' Lite ejskt«, mmm%ffiffl 

3 0 0 n mffeofto 



[0046] amnm^m^-^m 
t> x^u>*-^- h tr-t h- h viitcomm 

8 : 2C0?g-&jgfiS(C39«0. o 4^e;b/ l fca^ffcf 
h^Dk^UZ^-^AO. 5*;!// i ^rg^^-tifc 
fHi^IlL^. C ft 6 2 -30li*I^fl!)lHI«i 
[pJ^-&5 J;7(cLTi? 1 0 0 /imcD-fe/^-^^{±^ 

[0 0 4 7] ME(i)"PfWHLfcHJ«feil6ai«fflWk^* 

ym*<om&&m<D^mmz&n : 'D£ a ^ lt« l 
fc 0 «c«>jc, -ri?{c«fc<»]e>tiTv>saij^73}5feT?fc 

*»{fc-J- MJ^AO. l *;l// 1 <Dx.Z/->imW. 
fcMIE (l) Tfl«Lfc«JBfiJRffiiMMfc*-*>Jll*« 

s -es ci t **r? mc? 9 >mwc r u m&t>m-? 
xi-tco cmmit^^ym^(DR uig^i^-i#<fc 

< fen 2 c t a^t* £ s wmomti t m x & n 

So * C T% R u Igftfflif ^{b^ ^ >BicD#Ba tit, 

mitntyoizKommzmm co t^«o^ffit?f^is! 

L. Py7?<0®iJXX^y h7l/*S!JSLfco Rufflf*:©!RiR 

MifOR ui§{*fflits?ib9--^ >«i(D®3ies^k*^. 

R u«a»<Dfil#«**«6fco Buta(2)T^8 Ufc 

KWmm^A 5mW/cm2(D*'b/>'7>7*3t? 
Bgftfb (!«Jft®ia l 2 cm2) , I -V*-7hU-f 

[0 0 4 8] tb$MiJ 1 

-N+- , ty7i/^-a5 L ^>^(iv)-7'>-e^ , i/AO. i ^e;i/ 

0^«H^^*'^Xaifi(5Omm x 50mm)*Si*{Cggl? 

3 0°CT-2 ORSFaSlS^-lirfCo ^cOft. CCDt^^X 
l«^5 0 0tt'MU iltf^Vl^MLft. * 
tS«fejRfcLT->X-^ (f*f7/) -N, N 
-IfX (2, 2' -If tf'J^l/-4, 4' 

->u— h) ^A(ii)fS(*o. s^'Jt^/i^x 
jitca^^-fct/to tf^&mx^y-;i,ig^e»^xa 

-rsaiw«ffif**^xS!E©»ffifcLr. a^«:X7^ 

vZLrcmmmttZfi^xmmSOnm x 50mm)^:fflfic 
Lfco l»«tLT, ^Uy^-^-htT-k hx 
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/ 1 *mM2-&rcWM%i*mmLtco ctie>2o<DiM 
Km^wmm-tfu^-n^ koicLrmz 1 o o junto 

bhswswbe mffiw.ffi.mm 

(V) (mA/cm 2 ) 
SlfitltfiJ 1 0.8 0 0.49 

imm i 0.73 o.o2 
[0051] mi ic^-$tirc%£%kfrtbmp>fr&£5ic, 

iZ7im< stu ytm^mmin 9 

[0 0 5 2] lilfll&'iJ 2 
'\*+)-7)l#a?-5i>ffi.(\\l)r.7'> : £~ 7 1,0. 1 

o . 3 = 'j ^/ 1 5 0 m 1 &c7' 

;b = ^<^z^)o. 7g#r3s/jnu jgf^Uffi^^^f^xa 

tg(50mm x 50mm)^i§:(cr!i«£-t!\ 3 0"CTM 6B#[fS 
®&m*mnLfcffiit?-5t><<Dmmi,£2 8 0 n mt-^o 

fc 0 sEMt^oigs, mxm 1 tmcmmmtt^ 

5 - * Ac?) V^tl t i^fflT 5 $ § c i: «SSB L fto 
[0 0 5 3] 



[0049] tib^« 1 tc. Mie§issfi?ij 1 Rzfttmm 1 

[0 0 5 0] 
[Si] 

mttm? xmmtmm mm&ms 

(%) (ng/cm2) 
0.22 0.19 200 
0.4 6 0.01 3 0 

[0fficDfgjtji&aft0,S] 

[iai] gm, *mw<DmwMffimc£z>. yem£.& 
[02] @2ii *f£w<Dmwmmmc£K>Bm-£nrc 

[0 3] 0 3(1 fie*Oit«S8lSR?©«JilS«r^"r 

[0 4] 0 4ti, 0 3 fc^StiS J; 5 
x-yy°3 0 3(c*5^Tt#^tx/cW(*:O«lSrrS0T'fe 

1 ^7Xl« 

3 »ntt« 

5 tt{tM¥«fM 

9 masfiHE 

1 1 mitmmmt? 

1 3 4UK61Kffij#Kfb!»¥«4M 
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